SUBMERGED INTAKE FILTER ASSEMBT.Y 


Background and Summary of the Invention 

The present invention relates to water collection pipes placed in bodies of water 
such as lakes and rivers and used by major manufacturing plants, large cities, irrigation 
systems and power generation facilities, and particularly to filters that filter water entering 
the collection pipes. More particularly, the present invention relates to a filter assembly 
that provides for flow uniformity through a screen of the filter. 

Conventional intake filter assemblies typically include an inlet pipe having an open 
end surrounded by and coupled to a cylindrical screen, which has a central axis that is the 
same as a longitudinal axis of the inlet pipe. In this way, the cylindrical screen is 
concentric with the inlet end of the inlet pipe. A typical intake filter assembly may also 
include a flow modifier pipe positioned concentrically within the inlet pipe and extending 
beyond the inlet pipe into the cylindrical screen. The flow modifier pipe helps evenly 
distribute the flow of water through the cylindrical screen over the length of the screen. 
See, for example, U.S. Patent No. 6,051,131 to Maxson, the disclosure of which is 
incorporated by reference herein. 

The flow through the cylindrical screen can be uneven over the length of the 
cylindrical screen. That is, the flow rate through one portion of the intake screen may be 
different than the flow rate through another portion of the intake screen. An intake filter 
assembly which more uniformly distributes the flow over the length of the cylindrical 
screen would be welcomed by users of such filters. 

According to the present invention, a submerged intake filter assembly includes a 
cyHndrical screen which has a screen longitudinal axis, a first end, a second end, and an 
inner screen surface. The submerged intake filter assembly also includes a first end plate 
and a second end plate coupled to the cylindrical screen at the first end and the second end, 
respectively. Thus, the first end plate and the second end plate together with the inner 
screen surface define an interior of the cylindrical screen. The submerged intake filter 
assembly also includes a primary flow modifier pipe with a diameter that is less than that 
of the cylindrical screen and a primary longitudinal axis that is parallel to the screen 
longitudinal axis. The primary flow modifier pipe extends into the interior of the 
cylindrical screen through the first end plate, thereby forming an annular space between 
the primary flow modifier pipe and the inner screen surface at the first end of the screen. 


The submerged intake filter assembly further includes a secondary flow modifier pipe 
positioned in the annular space and extending into the interior of the cylindrical screen. 

In preferred embodiments, the primary flow modifier pipe is either concentric or 
eccentric with the cylindrical screen at the first end of the screen. A plurality of secondary 
flow modifier pipes is positioned in the annular space, and extend either the same or 
different distances into the interior of the cylindrical screen. 

Additional features and advantages will become apparent to those skilled in the art 
upon consideration of the following detailed description of preferred embodiments 
exemplifying the best mode of carrying out the invention as presently perceived. 

Brief Description of the Drawing s 

The detailed description particularly refers to the accompanying figures in which: 

Fig. 1 is a side view, partially cut away, of a submerged intake filter assembly 
according to the present invention, showing a primary and a secondary flow modifier pipe 
eccentrically positioned within a cylindrical screen; 

Fig. 2 is a sectional view of the submerged intake filter assembly of Fig. 1 taken 
along line 2-2 of Fig. 1; 

Fig. 3 is a side view, partially cut away, of another embodiment of a submerged 
intake filter assembly according to the present invention, showing a primary flow modifier 
pipe and a plurality of secondary flow modifier pipes positioned in an annular space 
surrounding the primary flow modifier pipe; 

Fig. 4 is a sectional view of the submerged intake filter assembly of Fig. 3 taken 
along line 4-4 of Fig. 3; 

Fig. 5 is a side view, partially cut away, of yet another embodiment of a submerged 
intake filter assembly according to the present invention, showing a plurality of flow 
modifier pipes forming a circle centered about a screen longitudinal axis; 

Fig. 6 is a sectional view of the submerged intake filter assembly of Fig. 5 taken 
along line 6-6 of Fig. 5; and 

Fig. 7 is a side view, partially cut away, of still another embodiment of a 
submerged intake filter assembly according to the present invention, showing a primary 
flow modifier pipe and a pluraHty of secondary flow modifier pipes of different lengths 
and positioned at an angle to a screen longitudinal axis. 


Detailed Description of the Drawings 

As shown in Fig. 1, a submerged intake filter assembly 10, according to a preferred 
embodiment of the present invention, includes a cylindrical screen 12, which has a screen 
longitudinal axis 14, a first end 16, a second end 17, and an inner screen surface 18. The 
submerged intake filter assembly 10 also includes a first end plate 19 and a second end 
plate 20 coupled to the cylindrical screen 12 at the first end 16 and the second end 17, 
respectively. Thus, the first end plate 19 and the second end plate 20, together with the 
inner screen surface 18, define an interior 21 of the cylindrical screen 12. 

The submerged intake filter assembly 10 also includes a primary flow modifier 
pipe 22. The primary flow modifier pipe 22 has a diameter that is about 50% of the 
diameter of the cylindrical screen 12 and a primary longitudinal axis 24 that is parallel to 
and spaced-apart from the screen longitudinal axis 14. According to a preferred 
embodiment, the primary flow modifier pipe 22 extends into the interior 21 of the 
cylindrical screen 12 through the first end plate 19 approximately 16% of the distance 
between the first end 16 and the second end 17. The extension of the primary flow 
modifier pipe 22 into the interior 21 thereby forms an annular space 26 between the 
primary flow modifier pipe 22 and the inner screen surface 18 at the first end 16 of the 
cylindrical screen 12. A preferred embodiment of the submerged intake filter assembly 10 
further includes a secondary flow modifier pipe 28 nested in the primary flow modifier 
pipe 22 and extending into the interior 21 of the cylindrical screen 12 approximately 67% 
of the distance between the first end 16 and the second end 17 of the cylindrical screen 12. 
The diameter of the secondary flow modifier pipe 28 is about 70% of the diameter of the 
primary flow modifier pipe 22. However, it will be readily apparent to those of ordinary 
skill in the art that the diameter of the primary and secondary flow modifier pipes and the 
distances they extend into the interior 21 may be varied. 

Fig. 2 is a sectional view of the submerged intake filter assembly of Fig. 1 taken 
along line 2-2 of Fig. 1. The cylindrical screen 12 has a center 32 at the first end 16. The 
primary flow modifier pipe 22 and the secondary flow modifier pipe 28 are concentric at 
the first end 16 and have a center 34 that is spaced-apart from the center 32. In this way, 
the primary flow modifier pipe 22 and the secondary flow modifier pipe 28 are eccentric 
with the cylindrical screen 12, thus making irregular the annual space 26. It will be readily 
apparent to those of ordinary skill in the art that additional flow modifier pipes may be 
nested within the primary flow modifier pipe 22, as is shown in U.S. Patent No. 6,051,131 
to Maxson, the disclosure of which is incorporated by reference herein. However, the 


additional nested flow modifier pipes may also be positioned eccentrically according to the 
present invention. 

Referring to Fig. 3, another embodiment of a submerged intake filter assembly 40 
according to the present invention includes a cylindrical screen 42, which has a screen 
longitudinal axis 44, a first end 46, a second end 47, and an inner screen surface 48. The 
submerged intake filter assembly 40 also includes a first end plate 49 and a second end 
plate 50 coupled to the cylindrical screen 42 at the first end 46 and the second end 47, 
respectively. Thus the first end plate 49 and the second end plate 50 together with the 
inner screen surface 48 define an interior 51 of the cyUndrical screen 42. 

The submerged intake filter assembly 40 also includes a primary flow modifier 
pipe 52 with a diameter less than 50% of the diameter of the cylindrical screen 42. The 
primary flow modifier pipe 52 extends through the first end plate 49 into the interior 51 of 
the. cylindrical screen 42 at least 50% of the distance between the first end 46 and the 
second end 47 of the cylindrical screen 42. The primary flow modifier pipe 52 also shares 
the same longitudinal axis (the screen longitudinal axis 44) with the cylindrical screen 42. 
The extension of the primary flow modifier pipe 52 into the interior 51 forms an annular 
space 56 between the primary flow modifier pipe 52 and the inner screen surface 48 at the 
first end 46 of the cylindrical screen 42. 

The submerged intake filter assembly 40 further includes a plurality of secondary 
flow modifier pipes 58 positioned in the annular space 56. The plurality of secondary flow 
modifier pipes 58 also extend through the first end plate 49 into the interior 51 of the 
cylindrical screen 42. As shown in Fig. 3, each secondary flow modifier pipe 58 extends 
into the interior 51 less than 50% of the distance between the first end 46 and the second 
end 48. However, it will be readily understood by those of ordinary skill in the art that the 
secondary flow modifier pipes 58 may all extend into the interior 51 a different distance 
than is shown in Fig. 3 and the secondary flow modifier pipes 58 may each extend 
different distances into the interior 51. Each of the plurahty of secondary flow modifier 
pipes 58 has a secondary longitudinal axis 54 that is parallel to and spaced-apart from the 
screen longitudinal axis 44. 

Fig. 4 is a sectional view of the submerged intake filter assembly of Fig. 3 taken 
along line 4-4 of Fig. 3. The plurality of secondary flow modifier pipes 58 are positioned 
in the annular space 56 and form a concentric circle about a center 60 of the cylindrical 
screen 42 and the primary flow modifier pipe 52. In this way, the annular space 56 is 
constant around the primary flow modifier pipe 52, and the secondary flow modifier pipes 


58 are regularly positioned around the primary flow modifier pipe 52. However, given the 
discussion above with respect to Figs. 1 and 2, it will be readily apparent to those of 
ordinary skill in the art that the center of the primary flow modifier pipe 52 may be offset 
from the center of the screen 42 to create an irregular annular space around the primary 
flow modifier pipe 52, and the secondary flow modifier pipes 58 may be irregularly 
positioned around the primary flow modifier pipes. Referring again to Fig. 4, the diameter 
of the concentric circle formed by the secondary flow modifier pipes 58 is greater than the 
diameter of the primary flow modifier pipe 52, but less than the diameter of the cylindrical 
screen 42. 

Referring to Fig. 5, yet another embodiment of a submerged intake filter assembly 
80 according to the present invention includes a cylindrical screen 82, which has a primary 
longitudinal axis 84, a first end 86, a second end 87, and an inner screen surface 88. The 
submerged intake filter assembly 80 also includes a first end plate 89 and a second end 
plate 90 coupled to the cylindrical screen 82 at the first end 86 and the second end 88, 
respectively. Thus the first end plate 89 and the second end plate 90 together with the 
inner screen surface 88 define an interior 91 of the cylindrical screen 82. 

The submerged intake filter assembly 80 also includes a plurality of flow modifier 
pipes 98 each having a diameter less than 50% of the diameter of the cylindrical screen 82. 
Each of the plurality of flow modifier pipes 98 has a longitudinal axis 94 that is parallel to 
and spaced-apart from the screen longitudinal axis 84. Each of the plurality of flow 
modifier pipes 98 extends through the first end plate 89 into the interior 91 of the 
cylindrical screen 82. The plurality of flow modifier pipes 98 extend different distances 
into the interior 91. Some of the flow modifier pipes 98 extend into the interior 91 more 
than 50% of the distance between the first end 86 and the second end 87 of the cylindrical 
screen 82. As shown in Fig. 5, others extend into the interior 91 less than 50% of the 
distance between the first end 86 and the second end 88 of the cylindrical screen 82. 
According to a preferred embodiment, the plurality of flow modifier pipes 98 are arranged 
in alternating lengths. However, it will be readily understood by those of ordinary skill in 
the art that each of the plurality of flow modifier pipes 98 may extend a different distance 
into the interior 91 than is shown in Fig. 5, including all extending an equal distance into 
the interior 91. 

Fig. 6 is a sectional view of the submerged intake filter assembly of Fig. 5 taken 
along line 6-6 of Fig. 5. Each of the plurality of secondary flow modifier pipes 98 has a 
center 102 which is spaced-apart from the center 100. The plurality of secondary flow 


modifier pipes 98 are evenly spaced on a circle which is concentric with the cylindrical 
screen 82. However, given the discussion above with respect to Figs. 1 and 2, it will be 
readily apparent to those of ordinary skill in the art that the center of the plurality of flow 
modifier pipes 98 may be offset from the center 100, and the plurality of flow modifier 
5 pipes 98 may also form a different shape (other than a circle) and be unevenly spaced on 
the shape formed. Referring again to Fig. 6, the diameter of the concentric circle formed 
by the plurality of flow modifier pipes 98 is less than the diameter of the cylindrical screen 


10 110 according to the present invention includes a cylindrical screen 112 which has a 

screen longitudinal axis 1 14, a first end 1 16, a second end 1 17, and an inner screen surface 
118. The submerged intake filter assembly 1 10 also includes a first end plate 1 19 and a 
second end plate 120 coupled to the cylindrical screen 1 12 at the first end 116 and the 
second end 1 17, respectively. Thus the first end plate 1 19 and the second end plate 120 

15 together with the inner screen surface 118 define an interior 121 of the cylindrical screen 


The submerged intake filter assembly 110 also includes a primary flow modifier 
pipe 122 with a diameter less than 50% of the diameter of the cylindrical screen 1 12. The 
primary flow modifier pipe 122 shares the same longitudinal axis (the screen longitudinal 
20 axis 1 14) with the cylindrical screen. The primary flow modifier pipe 122 also extends 
through the first end plate 119 into the interior 121 of the cylindrical screen 112 less than 
50% of the distance between the first end 1 16 and the second end 1 17 of the cylindrical 
screen 112. The extension of the primary flow modifier pipe 122 into the interior 121 
thereby forms an annular space 126 between the primary flow modifier pipe 122 and the 
25 inner screen surface 1 18 at the first end 1 16 of the cylindrical screen 112. 


flo)V modifier pipes 128 positioned in the annular space 126. According to a preferred 
embodiment, at least one of the plurality of secondary flow modifier pipes 128 extends 
into the interior 121 more than 50% of the distance between the first end 116 and the 
30 second end M7 of the cylindrical screen 1 12. The secondary flow modifier pipes 128 each 
have a diameter that is less than the diameter of the primary flow modifier pipe 122. 
Furthermore, each of the plurality of secondary flow modifier pipes 128 has a secondary 
longitudinal axis; 124 that is at an angle to the screen longitudinal axis 1 14. The plurality 
of secondary flow modifier pipes 128 form a circle with a diameter that is greater than the 


82. 


Referring to Fig. 7, still another embodiment of a submerged intake filter assembly 


112, 



[he submerged intake filter assembly 1 10 further includes a plurality of secondary 


jdiameter of the primary flow modifier pipe 122, but less than that of the cylindrical screen 
.12. Each of the plurality of secondary flow mocUfier pipes 128 is bevel cut at an interior 
( nd 130 substantially to an angle that makes the interior end 130 parallel to the cylindrical 
screen 112. Each of the plurality of secondary flow modifier pipes 128 is bevel cut at a 
1 ;ngth that makes the interior end 130 of each pipe 128 equidistant from the cylindrical 
screen 112. However, it will be readily apparent to those of ordinary skill in the art that 
t le diameter of the primary and secondary flow modifier pipes, the angles between the 
s :reen longitudinal axis 1 14 and the plurality of secondary flow modifier pipes 128, and 
tlie distances they extend into the interior 121 may be varied. Moreover, given the 
d scussion above with respect to Figs. 1 and 2, the center of the plurality of secondary flow 
modifier pipes 128 may be offset from the screen longitudinal axis 1 14 (as may be the 
cdnter of the primary flow modifier pipe 122), and the plurality of secondary flow modifier 
pi|)es 128 may be arranged in a different shape (other than a circle) on the second end plate 


The foregoing description of the present invention has been presented for purposes of 
illustration and description. Furthermore, the description is not intended to limit the invention 
to tiie form disclosed herein. Consequentiy, variations and modifications commensurate with 
the above teachings, and tiie skill or knowledge of the relevant art, are within die scope of the 
present invention. The embodiments described herein are further intended to explain best 
modes known for practicing the invention and to enable others skilled in die art to utilize the 
invention in such, or otiier, embodiments and with various modifications required by the 
particular applications or uses of die present invention. It is intended that the appended 
claims be construed to include alternative embodiments to the extent permitted by the prior 



